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[feJAhS^S] 



10-2000-0002947 
2000.01.21 



m$\ a n\425:°\ a son °\m mm, xiieosai ^§ 

Oil 2IS ^£J^Af S S?SUD. CHdl£i 
£J^£! (2!) CHaS! 



16 

0 

1 



3 



29,000 §! 

0 S 
26,000 S 
269,000 S 



5 S 
324,000 ^ 

1. £.°*k\- SA1IAi(£B)_1- 
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a. ^ o^> ^-g- £Sfl°flc. H}^ ^-71 -g-nfl; 7>} 7 } ( I ), ( 

■4- « C" <"> 13 <m) 

o ° ° 

^HH R ^ R'fe 1*1- , 2%\ 3*} "3-^71, IHI^I, 0>^[7l 

1*}, 2*> SEfe 3*} °i^7l, «?H^7l, «»>^7l6ljl, R ^ R'fe A]a i+ 4« 

StlS.^, 0~3olcf. #71 R ^ R'tt Ci~C 4 2l ^7], C 2 ~ C 4 ^l IMl'^l 3ife C 6 ~ 
C U S1 o>^7ltl ^ol h>^s>^ ^lft7lS^ ^:S.?l7l7> a>^-3ler>cl-. 

£ 1 

Bl# °1*> #*i, ^*13 -B-71 
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2l# °1^V ^1-8- {A ELECTROLYTE FOR A LITHIUM SECONDARY BATTERY} 

<2> tf-qj^l JjLo|: 

-ir w cM* ell" ^1-8- 3 S^-sKr Bj* «1*> 3*H1 
<4> #efl 7l# 

£U jfltl-. ell- °1*1- 3*13 ##^5.^ b1*-*H-^t ^l^l -S-^- 

*«3.fe ell- ell- HL^ Hl^^) 4^17} 
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$3- acf. «#^lr ^olS. ^33H1 5£fe *} 

^^S. 3£*Ht! 3j efl ol b-1 2^- #7iq- 3**H 3^* °V 

^ tr*. *e iEfe -§-7i^i * , 3*11^* ^<y*M °i* r 3*1-1- 

<6> e)# cl^V 33^1 3g^- #3 3<£* 3.6-3.7 V t}-B ittte) 3*1, Ni-MH 

3*1, Ni-Cd 3*1 H]«r><^ 33^ ^ 5fl tf. ^elu|- ^ 

-g- vfl7l 4H*JH^ # w o v 3 3 , & C £ < 3 < ?1 0-4.2 V<HH ^7l^-«|-^ -^.-sfl 2l-$ 

#ol ^S^r. °]eltr °1-R-S. ofll^I 7'>iv|lo]E ) xi|D)l^ ?>iitilolE ) rlofl^ 
a\m ?riL i-il «1S 31 -§-"113 A>-g-5l-ji SU^. ^elM- °1 

ejt!r 2:^* 7>*1^ 3«fl5fl-8r Ni-MH 3*1 Sfe Ni-Cd 3*H 'M-S-s^ ^(aqueous) 3 
Sfl^flofl a]5>oi ol^s.£. 7 > *i3*l ^-o> ji# ##3*1 3*1 ^°1 *i -g-*)13°l 

<?> ejfl- o^v 330] oj^oi ^^^oi^ q-* slfl- o)£. 

°1 3^-^-S. cl^-^M i&±.<^ 'JlE^ellol^^cl-. olnfl Blf-^- HV-g-^ol 7J- 
sf-ELS. 3^-4 i£-§-*W Li 2 C0 3 , LiO, LiOH -§-^3 

*g^?l-n}-. ©lei 33: sl^M- Ji^l 3*fl^(Solid Electrolyte Interface; SEI) B3-g-o]e|.ji 
*i=r. #3 nS^^ SEI #«J"3^ ell" fhfc 2fe nf€- 

^ ^r^. a?V ©1* Bl^don Tunnel)2l <3«-i: 4*4 *W al*<?3:* 
*^m^r. <>1 el-g- a]* 
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SEI *4£, a|# °l£r-£- 4*1 H-rii ^-°14 t)-^. 

&?)1 3«H ^# °<J°1 7>^^O.S ^, E^-b 

(passivation layer)* *§^3M ^Sfl^^l ^ °]-# -g-*fl£|*l •JH^Sl ^U"^* tt 

tbcK/. Power Sources, 51(1994), 79-104). °l-fi-S &]# <>l*r 

3*1^ w>-§- c) o]^ ai7>^aj?l 2flAlai]ol^ ^ ^ i^-fr-fr i+Ef 

<8> neiq- zj-^j ^H^fe SEI W§ ^KSLtfio) e -fM -g-nfl^ 

S-SflS. ?]sH ^1 i-fl-M IHJ^ ^-^l^fl &4(/. /'offer Sources, 

72(1998), 66-70). 7fiife «1=^ -fM -§-^fl^ -g-^ ^ofl 14 ^ 

H 2 , CO, CO2, CH 4 , CH 2 , C 2 H 6 , C 3 H 8 , C 3 H 6 3 ^ #4. £*1 iflJMl 7>i ^.03. 

<?ls}<^ f^A] ^.^isq ^-^7> >9^-e1j1, ^ty*] ^l^l ^ 

■S-^- t^s) ^j^flofloi av-g-ar^ J^-frol ^i^aj <a<H^l €4. a* 3]^r 

#*14 #eH ^1(PLI)7]- -ipg -^#0^.5^ ^ ^xi^ 

^Jf3°] *H3°1 IH^M ^^-4 ^5>S]J1 ol^l- ^ 

— ^ v <H^7fl ^ «-X|^oi acq-. 
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^■i ^-f^l^l ^flE ^ (current breaker)* #*fl 

3)-g- i^*Rr °l*r 3*13 7fl^Kr fl**. zLSiuf o] wj-*^ vfl<y- ^ 

-2-2)-*^ fl^W o>7lAi?i^ £-*))^°l 014. 5E^r ifl-a- 
7) ^snojjofl ^7Hl# ^«a*H SEI 3^ SB-* ^sH^lfe iJ-^ol 

oflS., "g^- ^-Sl^H ^1197-7391851 u)^^ ^3.^]^^. 

(diphenyl picrylhydrazyl ) S)-^-#* 3 7}^^.S.^ 3*13 jl^^-ir ^iM^l^- # 
i$o] 7MS\°] $13-, ^^fl 2)196-3213125: <Hl^r 1~20%3 N-^€ 

♦ ^sfl^Ml ^r-8-«--5.s.^ ^ ^ ^ #71 ^^-i- ijj-igoi 7flAisH 5a 

-5.^, "fl^- ^HH^fl *ll96-642385:<Hlfe 3>i0- 4 ~3>«)- 3 -&S) ^7>*>^ 3*1 2} 

^l^* *^1?1^ *»a«>l 7flAlslol o^ji, Qg- 7|| »1 94-3335965:^1^ o>2: 3}- 

«7W 3*lH*r «-^3 a]-§-* ^^flAl^o.s.*? 333 

7fl33<H o^d-. 

<10> Ola]- ^-Ol 330} ^^jZj. oJ^Ja-g- 7fl^i3:>7l flSlH ^-711- SEfe ^-711- 

-§- $7l-fl\03.*j SEI ^#3r ^ ^ S 1 ^ aj^s^^-i: -fr£*rfe 'ff'S* 
-g-afaz. 5flcr. $7>s?te 2}- s-a-21 ^71^-^ ^ofl iq-e). 2,7} f^33 

?r£-*r #5.3-§-*H g-*fl£)7lv|- s)^* , =l 33^1 

°l£r ol^o] 7,-lsVElJl, 33^-^1 71J4I1- 1H$3?H, vfl^ ^Al=g 
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<n> 



<12> 



<13> 



^■71 -g- ^-ir ^*>7l ^ §}<*), a. -fr7l -8-pfl *>7l sj. 



^ ( i ), (n) afe (m)o.s m-e^o^i^ -a^ai -fM ara# sett 



<14> 



<15> 



<16> 



-g- *l*fl^£- -8-71 -g-tiW ^^^] ^-71 3}-tg-#* $7>SM 



<17> 



O 

II 

R — S — R' 
II 
O 



(I) 



O'" 



(II) 



O (in) 



<18> 
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i*h 2*1- s=fc 3*V ^^1^71 s=fe o>^7ioiji > r gj r'^ ^jl ^e^q- 

4 Sflo.^. n£: 0~3=-14. #7l R ?J R'fe d~C 4 ^ C 2 ~C 4 2l l^l^l 3E-b 

c 6 ~c 14 sl o>^7i°i ?joi uv^-zi^, *i«-7isfe fjfi£, tsa, asa jiiLJE 

<19> -g-g-31 -8-71 5}-^-i-£r ^Sfl^oll 0.1~10 f=^%, «>^-a]sl-7fl^- 0.1~5 

si <$o.s ^7mcf. ^-7i <s*?n -fi-71 sH^-i-si a>^.^=oi o.i ^% ^g^i^ 

31*1 1^-^1*1 7}^ ^ ej*)l S3fS. 7ltflB:>7l ^JL, 10 ^^%# i^fe ^^l 

31*1^ i7l A*^ 4^ ^tt°1 A>-8-«* ^7H1 ^ ^-isib ^1^1 ^ 

<20> ^-71 ^ffl -fr7l S^-^S£ *7l ^^Al ?>a.l41o]E^| -fj-7l -g-n||jit|- ^X-l ^SflSl 

<H ell- °1^:4 i£-§-*M SEI 1^fAS«| ?>JLvfloiE^| -g-uflo} -g-sfli- q 

4^ ^71 ^jimolE^ 4f7l -g-nflSl ^ s ol^. 7^0} ^ 

*ll*f- *r Si^-SS. **U1 5Efe **1 -3I-& ^^l ^^lH- Si* 1-Sl°l 

3 ^17} ^^Hr 3* *r Silt)-. 

<2i> .a ^TgoJ| A>-g-sj 4 5^ Hi -8-7I -§-nflH.±r §^ (cyclic) 3^ ^V*^ (chain) 

^in-inse)- ^ «-7i *ifl7> 4 5U°.°i, i- A >-8-* t£ 5a 

4. °l-i-si ^*n^«i <*s.fe ?i-a.ifloim(EC), ?m^l 6 ls(DMC), qoiin 

?>HiflolE( DE c), fJlU°i|!i ?mt)l°lS(MEC) f-°l 5UC1-. 
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<22> ^gflonofl^ e]^- S)A>i-=.^.s.ii^o|E( Li pF 6 ) ; elfl- sfl ^^^.S.S.H]o] 

<=(LiBF 4 ), elfl- s)#S5)Hm(LiC10 4 ), e]f- E^ss^DH^ivllolE (CF3SO3LO, 
^ ell- « 1 U|.ss. 5 _ s .o>^i.i]olE( LiAsF6 )^ SEfe § ^f-^-o] xl^l 

(supporting) ^d«fl^°S <>ll-8- ^*1 ell- °l"8r^ 2}-§- 

<23> a. TgJ-^o) ol^]- ^131 ^gfl^^r -20~60-C^ ^£ ^-?H*| 

4V21 sltfolME. 9>33°J m^-g. -fr^t^. i&T$i£\ el* £z) , e)f- 

*I*1 ^. s-s. ^fl. „is> ^H) ^ &tf. 

<24> .g. MJ-igolH elfl- o]^> ^1^1 ^ Tds.s.fe LiCo0 2 , LiNi0 2 , LiMn0 2 , LiMn 2 0 4 , 

LiNii- x -yCo x My0 2 (0<x<l, O^y^l, 0<x+y<l, M£r Al , Sr, Mg, La §-3] -g-^)^- 

i WHl, all- ie^ e|fl- ^* ^--§-^4. -#7} 3^ ^Ml^ *H 

S. ^^Hl EIsMM- EE^r *H1» ^-§- 

^3]5llolE^2l- fl-*0 3^SM *H 3^ Ol^ ^-A>tb -g-7H 

^ -*7l ^£-7)1 -jf7l |7}^ Wl^^ll #Sfl°Jj* ^°JaM Hi* °l*r # 

*l» ^|a«-tq.. Aj. 7 i *fl*|3lMEi3.fe. ^ °H*31, -g-S] ^l-o] A}-g- 

<25> ^. o]afl* §71 n>^-3jtb 4i^H» *M«:4. ^4 *>7l 

Si ^AHf^. ^-ig* ±Lt} ^7)1 6l=fls>7l ^l^Slfe « €■ ^°1 ^f7l 

-^*HH *V^slir 6>qnf. 
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<26> ^aHI ^ tQiHofl 

<27> ^aHI 1-iQ 

<28> ofl^iffl ^mvilolTE/^pll^ ^tilolE( EC /DMC)7> 1/13. *W ^-71 -g-nfl6fl 

lM^l LiPF 6 S 3J7}*1-JL, ^>7l a 1^1 7l7fl^ ^ ^ o. 7l Sj.^-g- ^7}*}^ 



<29> [S. 1] 



1 






H^H 1 




12 


H^Hl 2 




12 


3 




12 


4 




2 


|^H1 5 




12 


H=^H 6 




2 


K**H 7 




1 


|^H1 8 




15 


9 




11 


10 




|1 



<30> til Jj7^1 1 

<31> <^1^^! ^ii(lolM/T=ltfl^ 7|-^.v11olH( E C/DMC)7> 1/1 -fM -g-nfl 

o\] im LiPF 6 * ^7}S}J1, >g*7|) -ff7l 3^#* ^7>^>xl 
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<33> #7] 4l^Hl 1-6 gj 1^ ^^fl^^l tfl*M a}o}^ ^ (cyclic 

voltametryH **fl *]-7l a 2<H1 7] ^S^. 

<34> [s 2] 





H^H l 


p. 6 | 


H^H 2 


1.3 | 


3 


1.1 | 


H£*H 4 


1.06 | 


I^^Hl 5 


|0.6 j 


I^Hl 6 


P.8 1 


\*)5Z°\] l 


|0.5 



<35> A>ol# ^<y- nf-g-J!)- ^-nf: 

<36> ^ MCF, Li-^, -tftfl Li-g-^r 

<37> :&<g. 3V-0V, Scan Rate: 0.1 mV/s. 

<38> ^^fl ^-71 2^#o| ^ofi 1-6^ ^gfl^o] ^-71 ^7f£|^ $ 

#<a-°)i*i sei ns^a *-s-°i "a 0 !^. 

<39> el^- ol^V ?^1^1 afls 

<40> ^^s.^ LiCo02, »K]cl3>l *e|BW2l'ffl ft^^l^ (PVDF) g lE^l 

^Hll^l -i-aj* 92:4:431 §^n]3. N-"fl * -2-3)1- 5l-&<Hl SriM^ 

^33* ^l^>a4. «>l ^e|2l-a- n^l 20/anSl <a^l^- i<a°fl S^tb 
"&<a«M °<H?-* aflssHIt].. -g-^- ftiSAi ^la^-as}- «>?lclSAi PVDFS 

92:821 ^*}3- £^ 4-8", N-"ll H-2-31 1-el =-°11 S^tM^ -gr^r **Hel* 
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€41, 30mm>48inin>6miii<a ^ ?JH ^ #7] 1-10^ 

<4i i^i ^«e^* ^<a*H *fi2^atK 

<41> -gl 

<42> ^-7] -Sa]oJ| i^io ^ ^1 jn^l l^l ^I^H-i- ^<g^H ^l^S ^fl 
^}<^ CC-CV ^S^Hl^i 160mA£] *lff-, 4.2V^ ^ ^^^^ ^ , 1 ^l^f 

160mA^ ^ifl-S. 2.5V*}*1 «<M^L 1*1 # ^l^St**. °] *H8^r 35] ^ 600mA 

5] *lff-^. 2*1 # 30**?!: 4.2V ^ &<&°-^ ^7l ^1 2:^ ^ 

h^H tfl«b n^l ^7b§r* ^>7] a 3<i 71^^1-S^-. 



IS. 3] 








H^Hl l 


|6.9 




h^Hl 2 


M 




I^Hl 3 


5.3 




I^A]^ 4 


|3.6 




pa^Hi 5 


|6.4 




H^hi 6 


M 






|4.5 




K**H 8 


13-4 




pa^H 9 


|B.l 






4.5 




WlJUofl 1 


|7.9 











<45> ^-7] *JaH x^ 6( 9f io ^ is] ^ ^<y^ ejfl- ^ 
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<46> [s 4] 



<47> 



1 




|^4A|^ 


|48A|^ 


|72^|^ 


|96A)^ 


^A]<^] 1 


17.2% 


20.9% 


|23.3% 


[27.3% 


[31.4% 


2 


7.9% 


12.6% 


|16.7% 


|21.1% 


25.5% 


H^Hl 3 


|17.8% 


25.3% 


|27.6% 


|29.7% 


31.9% | 


*M°fl 4 


|7.8% 


15.3% 


|21.6% 


[23.7% 


|25.9% 


5 


17.6% 


22.8% 


|27.2% 


|30.2% 


|33.1% 


H^H 6 


|17.4% 


|20.7% 


[22.1% 


[26.3% 


|30.5% 


-^H 9 


|17.6% 


|22.8% 


[27.2% 


|30.2% 


|33.1% 


K**H io 


|8.9% 


|20.6% 


|23.2% 


|25.1% 


|28.5% 


tiliU^ 1 


22.9% 


|28.1% 


|30.9% 


|33.2% 


|35.5% 




1-6, 9 




ojjo] -<y € 





<48> 



<49> 



<50> 



^ ^¥ ^ 

>g-7] ^A]ofl 2, 7, 8 ^ tiling l<q ^^fl^* A}-g-i^ e|# o]*} ^^ofl 

tfl^M CC-CV ^*H1 A 1 1C, 4.2V^1 ^f^i^l-Jl CC 3:^^.^ 1C, 2.75V^1- 

*1 ^ ^* ^8*>sm. ^ ^* ^ i<>fl £ l^H 

J±^r «>^- ^1 , tilJU^l 1^1 ^^fl^# ^M#<>1 ^l^l^r ^ 

**8=°1 ^7^>7ll ^Hl 2, 7, ^ 8^ ^S^-fr ^-8-^ ^^1^ ^ # 

±7} aj oj- ^ ^tf. 14^, 2, 7 ^ 8^1 ^i^^* A>-g-«; ^i^7> tiling 



19-15 



1020000081253 2001/1/3 

<51> .g. ^-^o) £3 tfl*| o] £.0)0} -f-Aj-o} ^ a. 7 ^ ^o,] o^o} _g. 

.2.3. «• ^ 5fltf. 
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[^t 1 * 1] 

s>7i s}-^ ( i ), (n) sfe (m)o.s. m^n^m s[-^-# 31 6\&$\ 



o 
II 

R— S— R' 
II 
O 



(I) 



(II) 



a 



(no 



<$7] -iH*| R ^ R'fe- 1*}, 2*} JE^r 3*> , ^?fl^7|, ^7] SEfe 

1*1- , 2*V £E-*r 3*} ^«7l, ^l 1 ^] SEfe e>}H7}o]jL, R ^ R'^ ^£ -§-<H*}7lu). t±s 
v\, n£: 0~3<£ . 
I^T 1 * 2] 

^flltM -8-71 R ^ R'ol «S^fl7lS 1*>, 2*> SEtt 3*}- ^^71, <£ 

[^T 1 * 3] 

5fl°W. -fr7l "II* 3m 4- 

€3 -S*, EflEs|.u|l^^ g JfE^afl °i*<h*i 
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4] 

^i*«*0 5fl°H. ^*oi gtfldH tfl«H o.i-io f^%^ <g= 

[^t 1 * 5] 



o 



r-§- S#*H=- 31* 3*1. 
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